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(57)Abstract: 

PURPOSE: To provide a method for producing ethylene oxide, 
capable of preventing abnormal combustion reaction in a gas- 
staying part of a high- temperature part which exists on the 
downstream side of a reacting pipe outlet of a reactor in 
producing ethylene oxide by subjecting ethylene to catalytic 
vapor phase oxidation with a molecular oxygen. 
CONSTITUTION: The characteristic of this method for 
producing ethylene oxide comprises feeding an inert gas from 
an inert gas feed pipe 10 to a gas-staying part 9 which exists on 
the downstream of reacting pipe outlet of a reactor used when 
ethylene oxide is produced by subjecting ethylene to contact 
vapor phase oxidation with a molecular oxygen -containing gas 
and in a flow zone of a gas produced by the reaction between 
the reaction pipe outlet and a cooling device 11. This method is 
safe for producing ethylene oxide by subjecting ethylene to 
contact vapor phase oxidation with the molecular oxygen. 
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«* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the ethylene oxide characterized by supplying inert gas to the 
gas stagnation section which is a lower stream of a river, and exists in the reaction generation gas stream 
band of a before [ a condensator ] from the coil outlet of the reactor used in case contact vapor phase 
oxidation of the ethylene is carried out by molecular oxygen content gas and ethylene oxide is 
manufactured. 
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* NOTICES * ' 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of ethylene oxide. When it 
states in detail, it faces carrying out contact vapor phase oxidation of the ethylene by molecular oxygen 
content gas, and manufacturing ethylene oxide, and is related with the manufacture approach of safe 
ethylene oxide of preventing the anomalous reaction which becomes the gas stagnation section which 
exists in a reaction generation gas stream band from mixing inert gas. 
[0002] 

[Description of the Prior Art] In the process which carries out contact vapor phase oxidation of the 
contact vapor-phase-oxidation reaction of ethylene, for example, the ethylene, by molecular oxygen to 
the bottom of existence of a silver catalyst, and manufactures ethylene oxide Besides ethylene, saturated 
hydrocarbon, such as methane and ethane, nitrogen, a carbon dioxide, After the molecular oxygen 
content gas which consists of the hydrocarbon content gas containing an argon, oxygen, etc., air, air that 
carried out enrichment of the oxygen, or pure oxygen is mixed by the predetermined ratio, contact 
gaseous phase reaction introduced into the reactor filled up with the silver catalyst is performed. It is 
[0003] when ethylene is made to react to the bottom of existence of a silver catalyst by molecular 
oxygen in that case. 
[Formula 1] 

C 2 H 4 + 1/20 2 ^C 2 H 4 0+29kcal/mol (1) 

[0004] 
[Formula 2] 

C 2 H 4 +30 2 -2C0 2 +2H 2 0 + 316kca 1/rao 1 (2) 
[0005] It comes out and the exothermic reaction shown is caused. 

[0006] Among such exothermic reaction, in order to aim at improvement in the yield of ethylene oxide, 
the rate that the reaction shown by the reaction formula (1) progresses should be enlarged, and the silver 
catalyst, the reaction approach, etc. are examined. However, it is unavoidable that the complete oxidation 
reaction of ethylene large, a reaction formula (2), i.e., heat of reaction, now occurs in coincidence. 
[0007] Moreover, there is a reaction which affects the yield of ethylene oxide in addition to said reaction 
formula (1) and a reaction formula (2). It is the isomerization to the acetaldehyde which advances by the 
reaction formula shown by the next reaction formula (3) of the generated ethylene oxide. 
[0008] 
[Formula 3] 

H 2 C -CH 2 CH 3 CHO (3) 

\ / 
O 

[0009] Therefore, however high the selectivity to the ethylene oxide of ethylene may be, if there is much 
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isomerization to the acetaldehyde of the generated ethylene oxide, the yield fall of ethylene oxide will be 
caused. 

[0010] Moreover, the anomalous reaction to the carbon monoxide which runs by the reaction formula 
shown by the following reaction formula (4), hydrocarbons (methane, ethane, ethylene, etc.), hydrogen, 
and water occurs. It is one of the big technical problems in ethylene oxide manufacture to lose an 
anomalous reaction from the coil outlet of a reactor, since a down- stream reaction generation gas stream 
band is high temperature. 
[0011] 
[Formula 4] 

H 2 C -CH 2 — CO+ (C 2 H 4 . CH 4 , Cj Hj , Hj , H 2 0-> 

\ / 

O (4) 

[0012] From the need of ethylene oxide growing in recent years, in order to aim at reduction of the 
manufacturing cost of ethylene oxide, enlargement of an ethylene oxide manufacturing plant is 
advanced. Therefore, in carrying out contact vapor phase oxidation of the ethylene by molecular oxygen, 
and manufacturing ethylene oxide, how an ethylene oxide manufacturing plant is operated safely has a 
big problem on insurance and economy. 

[0013] The method of generally letting reaction generation gas pass in the cooling region filled up with 
packing in the contact vapor-phase-oxidation method by the molecular oxygen of a hydrocarbon for an 
anomalous reaction and side reaction control is well-known (JP,39-17254,B). Moreover, it is also well- 
known to apply to the approach of manufacturing ethylene oxide by the contact vapor-phase-oxidation 
method according such an approach to the molecular oxygen of ethylene, for example, according to 
JP,5 1-4101, A, the reaction zone was adjoined -- it is — it is — the inactive ingredient was contained 
without adjoining — it is — it is — the resultant acquired [ in the cooling region which is not contained ] 
in a reaction zone is passed. Moreover, according to JP,53-2409,A, the cooling region filled up with the 
inactive fireproof granular object which has the surface area below 0.1 m2 / g for a resultant is passed. 
[0014] 

[Problem(s) to be Solved by the Invention] The multipipe heat exchange mold reactor of the reactor with 
which it is used at the time of carrying out contact vapor phase oxidation to ethylene by molecular 
oxygen, and manufacturing ethylene oxide conventionally has an expansion joint for the destructive 
prevention by the thermal stress of the manhole for safety and workability (a drawing given in JP,54- 
32408,A, drawing given in JP,63- 190881, A), the relief valve of abnormality pressure-buildup prevention 
and a rupture disk, a manometer, a thermometer, and the piping section etc., and the gas stagnation 
section exists. However, there was a problem that an abnormality combustion reaction occurred in these 
gas stagnation sections. 

[0015] This invention is to offer the manufacture approach of the ethylene oxide which protects an 
abnormality combustion reaction from the coil outlet of the reactor at the time of carrying out contact 
vapor phase oxidation by above mentioned ethylene and molecular oxygen, and manufacturing ethylene 
oxide in the gas stagnation section which exists in a 200- 300- degree C down- stream reaction generation 
gas stream band. 
[0016] 

[Means for Solving the Problem] This invention relates to the manufacture approach of the ethylene 
oxide characterized by supplying inert gas to the gas stagnation section which is a lower stream of a 
river, and exists in the reaction generation gas stream band between condensators from the coil outlet of 
the reactor used in case contact vapor phase oxidation of the ethylene is carried out by molecular oxygen 
content gas and ethylene oxide is manufactured. 

[0017] In this invention, the gas stagnation section of the gas outlet section of a reactor has an expansion 
joint for the destructive prevention by the thermal stress of the manhole for paths installed in the coil 
outlet of the reactor with which it is used at the time of carrying out contact vapor phase oxidation to 
ethylene by molecular oxygen, and manufacturing ethylene oxide, for example, a multipipe heat 



http://www4JpdUnpit.gojp/Tokuj^ 



2/6 



Search Result 



2007/10/02 11:50 AM 



exchange mold reactor, a relief valve, a rupture disk, a manometer, a thermometer, and the piping section 
etc. 200-300 degrees C of temperature of such the gas stagnation section are 210-280 degrees C 
preferably. 

[0018] As inert gas used by this invention, nitrogen, carbon dioxide gas, methane, an argon, etc. are 
mentioned, and it is nitrogen preferably. Preferably, the retention time defined as the stagnation section 
of said reaction generation gas by the following formula can supply the amount of supply of inert gas for 
1 to 10 hours for less than 12 hours, as it has been 3-8 hours still more preferably. 
[0019] 

[Equation 1] 

tfX ffimZfSl (m i n ) 

-m®tmm (m 3 > ymm^&mK^T'c^m^if^mA cm 3 /min) 

[0020] As an inert packing material with which the preheating section and the inactive substance 
restoration section of a reactor of this invention are filled up, although all can be used regardless of a 
ball, a semi-sphere, a pellet, a ring, and amorphism, the alumina usually used as desirable support for 
silver catalysts, silica alumina, a zirconia, a magnesia, silicon carbide, etc. are desirable, and stainless 
steel, alpha- alumina, and a zirconia are [ that what is necessary is just an inactive refractoriness object ] 
especially desirable. The configuration of such inactive refractoriness support, a dimension, a hole, 
specific surface area, apparent porosity, etc. can be suitably chosen in consideration of the pressure loss 
at the time of filling up a coil, and a mechanical strength. 16 - 1/2 inch per /, mean diameters are 3 / 16 - 
1/2 inch, and a ball thru/or its ring-like object are usually preferably desirable. Moreover, what deposited 
at least one sort chosen as the above-mentioned inactive refractoriness support from sodium, a 
potassium, a rubidium, caesium, a lithium, calcium, strontium, barium, and a thallium can use it suitably, 
and sodium, a potassium, a rubidium, caesium, and a thallium are especially desirable. As for especially 
these, it is desirable to fill up the coil of the inactive substance restoration section. 
[0021] The process and reaction condition which can apply this invention approach can apply both a 
well-known process and a reaction condition in this field conventionally. For example, the process 
which carries out contact vapor phase oxidation of the ethylene by molecular oxygen, and manufactures 
ethylene oxide can apply this invention approach effectively [ in any case ], although there are an air- 
oxidation method for using air as a source of oxygen and an oxygen acid-ized method using pure 
oxygen. The oxygen acid-ized method which can enlarge reacting weight per one catalyst bed passage, 
and can make ethylene oxide concentration high especially can apply effectively. 
[0022] Although material gas mixture consists of reaction inhibitors, such as ethylene, oxygen, carbon 
dioxide gas, nitrogen, an argon, methane, ethane, and 2 chlorination ethane, etc. in the operating 
condition, and ethylene concentration is so advantageous that it is high, it is 15 to 35 capacity % 
especially below 40 capacity %. Especially carbon dioxide gas is four to 8 capacity % below 10 capacity 
%. Moreover, since methane has the operation which shifts range of explosion to an insurance side, and 
narrows range of explosion when methane or ethane is made to exist in gas, it is effective to exist by 
high concentration considerably as a reactant gas diluent. 

[0023] Reaction pressure is 1.08-3.04MPa preferably 0.59 to 4.02 MPa. 150-300 degrees C of reaction 
temperature are 180-280 degrees C preferably, space velocity - 1000-10000hr-l - it is 2000-8000hr-l 
preferably. 

[0024] Although all of a well-known silver catalyst can be conventionally used for the catalyst with 
which the reaction section is filled up Preferably below specific surface area of 20m 2 / g 0.01- 10m2 / g, 
What carried out deposit support of the metal silver of a minute amount is preferably good for the 
inactive refractoriness support of 30 - 70 capacity % more than apparent porosity 20 capacity %. 
Moreover, what added at least one sort chosen from at least a kind of alkali metal and the alkaline earth 
metal which are chosen from caesium, a potassium, and a rubidium as a reaction accelerator, a thallium, 
antimony, tin, etc. is desirable. The inactive refractoriness support which can use inactive refractoriness 
support, such as an alumina, a silica alumina, silicon carbide, a zirconia, and a magnesia, as a support 
ingredient, and uses especially alpha-alumina as a principal component is desirable. Although the 
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configuration of support-has a ball, a semi-sphere, a ring, a pellet, etc., a ball thru/or its ring are 
'desirable. Moreover, the mean diameter has desirable 1 / 16 - 1/2 inch, and especially its 3 / 16 - 5/16 
inch are desirable. The amount of the silver supported is good at 1 - 20 % of the weight in a catalyst, and 
5 - 15% of the weight of its range is substantially economical especially. 

[0025] In order to explain this invention in more detail, a drawing explains. A drawing does not show 1 
of the embodiment at the time of carrying out contact vapor phase oxidation of the ethylene by molecular 
oxygen content gas, and the equipment used under existence of a silver catalyst, and does not restrain 
this invention. 

[0026] In drawing 1 , it consists of many coils. To the coil 3 of the vertical mold multipipe heat exchange 
mold reactor 2 which formed the preheating section 4 which filled up the inlet-port section of a coil with 
the inactive substance, and with which it was filled up, the reaction section 5 filled up with the silver 
catalyst between the inlet-port section of a coil, and the outlet section, or the inert-packing-material 
restoration section 6 which filled up the outlet section of a coil with the inert packing material, and 
ethylene, oxygen, The temperature containing reaction inhibitors, such as carbon dioxide gas, nitrogen 
and an argon, methane, ethane, and 2 chlorination ethane, etc. of 100-200 degrees C, It is introduced 
from a conduit 1. desirable — 150- 190- degree C material gas — material gas supply — pass the 
preheating section 4, the reaction section 5, and the inert-packing-material restoration section 6 — 
reaction generation gas - 200-300 degrees C is preferably sent to the condensator 1 1 for cooling of 210- 
280-degree C reaction generation gas through a conduit 7. 

[0027] This invention consists of many coils 3. And between the preheating section 4 and the inlet-port 
section of a coil which filled up the inlet- port section of a coil with the inactive substance and with 
which it was filled up, and the outlet section A silver catalyst In the reaction section 5 with which it was 
filled up, or the outlet section of a coil, an inert packing material The inert-packing-material restoration 
section 6 with which it was filled up The established silver catalyst of the vertical mold multipipe heat 
exchange mold reactor 2 At the place left without adjoining the reaction section 5 with which it was 
filled up reaction generation gas It is effective in the process which installed the condensator for cooling 
reaction generation gas in the place left without adjoining the inert-packing-material restoration section 6 
filled up with the process which installed the condensator 1 1 for cooling, or the silver catalyst of the 
vertical mold multipipe heat exchange mold reactor 2. A condensator 1 1 has a condensator with a heat 
exchanger, water, air, etc. for carrying out heat exchange of the material gas and reaction generation gas 
which are supplied to the boiler for heat recovery, and a reactor etc. 

[0028] Supply of the inert gas of this invention can supply inert gas to the stagnation section of reaction 
generation gas, such as an expansion joint for the destructive prevention by the thermal stress of the 
manhole of the working-level month installed in the 200-300-degree C reaction generation gas stream 
band between the down-stream heat exchangers 1 1 from the coil outlet of the vertical mold multipipe 
heat exchange mold reactor 2, a relief valve, a rupture disk, a manometer, a thermometer, and the piping 
section, drawing 1 — setting — the gas stagnation section 9 of an expansion joint 8 — inert gas supply — 
inert gas is supplied from a conduit. 

[0029] The gas stagnation section which exists in the reaction generation gas stream band of 200-300 
degrees C of lower streams of rivers from the coil outlet of the reactor of this invention can be filled up 
with the inactive substance of a network, Paul ring, Raschig ring, and a saddle configuration. 
[0030] drawing 2 shows other embodiments of this invention, and the gas stagnation section 12 forms it 
in the manhole 14 of the lower part of a reactor 2 — having — inert gas supply — inert gas is supplied to 
the gas stagnation section from a conduit 13. In addition, in this drawing, the same sign as drawing 1 
expresses the same member. 
[0031] 

[Function] the lower part [ section / of the reactor at the time of carry out contact vapor phase oxidation 
of this invention by said ethylene and molecular oxygen which be carried out , and manufacture ethylene 
oxide / coil outlet ] — and while cancel generating of an abnormalities combustion reaction in the gas 
stagnation section which exist in exist in the reaction generation gas stream band of a before [ a heat 
exchanger ] , the stability of thermal efficiency aim at and the operation which can increase the 
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effectiveness whieh control the isomerization to the acetaldehyde which be an impurity offer . 
'[0032] 

[Example] Hereafter, an example explains this invention in more detail. However, this example is one 
mode of invention and does not regulate this invention. 

[0033] In example 1 drawing 1 Ethylene 20 capacity %, Through a conduit 1, space- velocity 5000hr-l 
appears in the coil 3 of the vertical mold multipipe heat exchange mold reactor 2 comparatively, and it 
introduces, the material gas of 2.36MPa(s) by which the preheating was carried out to the temperature 
containing molecular oxygen 8 capacity % and carbon-dioxide 6 capacity % of 180 degrees C — material 
gas supply — pass the preheating section 4 filled up with the inactive substance, the reaction section 5 
filled up with the silver catalyst, and the inactive substance restoration section 6 — the 242-degree C 
reaction generation gas containing generation ethylene oxide 2 capacity % — reaction generation gas — it 
sent to the condensator 1 1 through the conduit 7. 

[0034] on the other hand — the reaction generation gas of the coil outlet of the multipipe heat exchange 
mold reactor 2 — a conduit 7 and reaction generation gas — the gas stagnation section 9 
(phi650mmx660mm and 0.22m3) (temperature of 242 degrees C) of the expansion -joint section 8 for 
piping thermal stress prevention installed between conduits 10 — inert gas supply — nitrogen gas was 
supplied through the conduit 10. the reaction generation gas of the downstream of after 1000-hour 
operation and the expansion joint 8 for piping thermal stress prevention — as a result of a conduit's 7 
analyzing, they were the carbon monoxide 0.05 capacity ppm and the aldehyde 2 capacity ppm. 
Moreover, as a result of carrying out the release check of the gas stagnation section 7, there was no 
adhesion generation of carbide. A result is shown in Table 1. 

[0035] example of comparison 1 example 1 — setting — the gas stagnation section 9 of the expansion- 
joint section 8 for piping thermal stress prevention — inert gas supply — it carried out like the example 1 
except not supplying nitrogen gas through a conduit 10. After 13-hour operation, since the temperature 
of suddenly reaction generation gas rose to 316 degrees C, urgent shutdown was carried out. the reaction 
generation gas of the downstream of the expansion joint 8 for piping thermal stress prevention — as a 
result of a conduit's 7 analyzing, they were the carbon monoxide 5000 capacity ppm and the aldehyde 
1000 capacity ppm (as an acetaldehyde). Moreover, as a result of carrying out the release check of the 
gas stagnation section 9, adhesion generation of carbide was seen. A result is shown in Table 1. 
[0036] 

[Table 1] 
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mm 7 


0. MZIT 


1- 5000 




(ppm ) 


mm7 


2 


5- 1000 



[0037] In example 2 drawing 2 Ethylene 20 capacity %, Through a conduit 1, space-velocity 5000hr-l 
appears in the coil 3 of the vertical mold multipipe heat exchange mold reactor 2 comparatively, and it 
introduces, the material gas of 2.36MPa(s) by which the preheating was carried out to the temperature 
containing molecular oxygen 8 capacity % and carbon-dioxide 6 capacity % of 180 degrees C — material 
gas supply — pass the preheating section 4 filled up with the inactive substance, and the reaction section 
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5 filled up with the silver catalyst — the 244-degree C reaction generation gas containing generation 
ethylene oxide 2 capacity % — reaction generation gas — it sent to the condensator (not shown) through 
the conduit 7. 

[0038] on the other hand — the coil outlet of the multipipe heat exchange mold reactor 2, and reaction 
generation gas -- the gas stagnation section 12 (phi600mmx600mm and 0.17m3) of the manhole 14 
installed between conduits 7 — inert gas supply — carbon dioxide gas was supplied through the conduit 
13. the reaction generation gas of the downstream of after 1200-hour operation and a manhole 8 -- as a 
result of a conduit's 7 analyzing, it was the aldehyde 2 capacity ppm below the carbon monoxide 0.05 
capacity ppm. Moreover, as a result of carrying out the release check of the gas stagnation section 12, 
there was no adhesion generation of carbide. A result is shown in Table 2. 

[0039] example of comparison 2 example 2 — setting -- the gas stagnation section 12 of a manhole 14 — 
inert gas supply — it carried out like the example 2 except not supplying carbon dioxide gas through a 
conduit 13. After 20-hour operation, since the temperature of suddenly reaction generation gas rose to 
314 degrees C, urgent shutdown was carried out. the reaction generation gas of the downstream of the 
gas stagnation section 12 of a manhole 14 — as a result of a conduit's 7 analyzing, they were the carbon 
monoxide 6000 capacity ppm and the aldehyde 1300 capacity ppm (as an acetaldehyde). Moreover, as a 
result of carrying out the release check of the gas stagnation section 9, adhesion generation of carbide 
was seen. A result is shown in Table 2. 
[0040] 

[Table 2] 







nmm2 


imm2 




(m 3 ) 




0. 17 


0. 17 




Cm i □ ) 


m&M9 


437 


1200 




(Nl/ciin) 


itio 


5 


0 




CC) 


mm? 


244 


244-314 




(ppm ) 


mm i 


a 05OT 


1- 6000 




(ppm ) 


mm 7 


2 


5- 1300 



[0041] 

[Effect of the Invention] the 200-300-degree C elevated temperature section which exist in the coil outlet 
section of the reactor at the time of carry out contact vapor phase oxidation of this invention by said 
ethylene and molecular oxygen carried out , and manufacture ethylene oxide — a lower stream of a river 
— and while cancel generating of an abnormalities combustion reaction in the gas stagnation section 
which exist in the reaction generation gas stream band of a before [ a condensator ] , the stability of 
thermal efficiency aim at and it have the effectiveness that the effectiveness which control the 
isomerization to the acetaldehyde which be an impurity can increase . 



[Translation done.] 
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* NOTICES * ' 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the manufacture approach of ethylene oxide. When it 
states in detail, it faces carrying out contact vapor phase oxidation of the ethylene by molecular oxygen 
content gas, and manufacturing ethylene oxide, and is related with the manufacture approach of safe 
ethylene oxide of preventing the anomalous reaction which becomes the gas stagnation section which 
exists in a reaction generation gas stream band from mixing inert gas. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] In the process which carries out contact vapor phase oxidation of the 
contact vapor-phase-oxidation reaction of ethylene, for example, the ethylene, by molecular oxygen to 
the bottom of existence of a silver catalyst, and manufactures ethylene oxide Besides ethylene, saturated 
hydrocarbon, such as methane and ethane, nitrogen, a carbon dioxide, After the molecular oxygen 
content gas which consists of the hydrocarbon content gas containing an argon, oxygen, etc., air, air that 
carried out enrichment of the oxygen, or pure oxygen is mixed by the predetermined ratio, contact 
gaseous phase reaction introduced into the reactor filled up with the silver catalyst is performed. It is 
[0003] when ethylene is made to react to the bottom of existence of a silver catalyst by molecular 
oxygen in that case. 
[Formula 1] 

C 2 H 4 +l/20 2 -C 2 H 4 0+29kcal/mol (1) 

[0004] 
[Formula 2] 

C 2 H 4 +3 0 2 -*2C0 2 + 2H 2 0 + 316kca 1/rao 1 (2) 
[0005] It comes out and the exothermic reaction shown is caused. 

[0006] Among such exothermic reaction, in order to aim at improvement in the yield of ethylene oxide, 
the rate that the reaction shown by the reaction formula (1) progresses should be enlarged, and the silver 
catalyst, the reaction approach, etc. are examined. However, it is unavoidable that the complete oxidation 
reaction of ethylene large, a reaction formula (2), i.e., heat of reaction, now occurs in coincidence. 
[0007] Moreover, there is a reaction which affects the yield of ethylene oxide in addition to said reaction 
formula (1) and a reaction formula (2). It is the isomerization to the acetaldehyde which advances by the 
reaction formula shown by the next reaction formula (3) of the generated ethylene oxide. 
[0008] 
[Formula 3] 

H 2 C -CH 2 — CH 3 CHO (3) 

\ / 
0 

[0009] Therefore, however high the selectivity to the ethylene oxide of ethylene may be, if there is much 
isomerization to the acetaldehyde of the generated ethylene oxide, the yield fall of ethylene oxide will be 
caused. 

[0010] Moreover, the anomalous reaction to the carbon monoxide which runs by the reaction formula 
shown by the following reaction formula (4), hydrocarbons (methane, ethane, ethylene, etc.), hydrogen, 
and water occurs. It is one of the big technical problems in ethylene oxide manufacture to lose an 
anomalous reaction from the coil outlet of a reactor, since a down- stream reaction generation gas stream 
band is high temperature. 
[0011] 
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[Formula 4] 

•H 2 C -CH 2 — CO+ (C 2 H 4 . CH 4 . C 2 H 6 . H 2 . H 2 0-) 

\ / 

O (4) 

[0012] From the need of ethylene oxide growing in recent years, in order to aim at reduction of the 
manufacturing cost of ethylene oxide, enlargement of an ethylene oxide manufacturing plant is 
advanced. Therefore, in carrying out contact vapor phase oxidation of the ethylene by molecular oxygen, 
and manufacturing ethylene oxide, how an ethylene oxide manufacturing plant is operated safely has a 
big problem on insurance and economy. 

[0013] The method of generally letting reaction generation gas pass in the cooling region filled up with 
packing in the contact vapor-phase-oxidation method by the molecular oxygen of a hydrocarbon for an 
anomalous reaction and side reaction control is well-known (JP,39-17254,B). Moreover, it is also well- 
known to apply to the approach of manufacturing ethylene oxide by the contact vapor-phase-oxidation 
method according such an approach to the molecular oxygen of ethylene, for example, according to 
JP,5 1-4101, A, the reaction zone was adjoined — it is — it is — the inactive ingredient was contained 
without adjoining — it is — it is — the resultant acquired [ in the cooling region which is not contained ] 
in a reaction zone is passed. Moreover, according to JP,53-2409,A, the cooling region filled up with the 
inactive fireproof granular object which has the surface area below 0.1 m2 / g for a resultant is passed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] the 200-300-degree C elevated temperature section which exist in the coil outlet 
section of the reactor at the time of carry out contact vapor phase oxidation of this invention by said 
ethylene and molecular oxygen carried out , and manufacture ethylene oxide — a lower stream of a river 
— and while cancel generating of an abnormalities combustion reaction in the gas stagnation section 
which exist in the reaction generation gas stream band of a before [ a condensator ] , the stability of 
thermal efficiency aim at and it have the effectiveness that the effectiveness which control the 
isomerization to the acetaldehyde which be an impurity can increase . 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The multipipe heat exchange mold reactor of the reactor with 
which it is used at the time of carrying out contact vapor phase oxidation to ethylene by molecular 
oxygen, and manufacturing ethylene oxide conventionally has an expansion joint for the destructive 
prevention by the thermal stress of the manhole for safety and workability (a drawing given in JP,54- 
32408,A, drawing given in JP,63- 190881, A), the relief valve of abnormality pressure-buildup prevention 
and a rupture disk, a manometer, a thermometer, and the piping section etc., and the gas stagnation 
section exists. However, there was a problem that an abnormality combustion reaction occurred in these 
gas stagnation sections. 

[0015] This invention is to offer the manufacture approach of the ethylene oxide which protects an 
abnormality combustion reaction from the coil outlet of the reactor at the time of carrying out contact 
vapor phase oxidation by above mentioned ethylene and molecular oxygen, and manufacturing ethylene 
oxide in the gas stagnation section which exists in a 200-300-degree C down-stream reaction generation 
gas stream band. 
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MEANS 



[Means for Solving the Problem] This invention relates to the manufacture approach of the ethylene 
oxide characterized by supplying inert gas to the gas stagnation section which is a lower stream of a 
river, and exists in the reaction generation gas stream band between condensators from the coil outlet of 
the reactor used in case contact vapor phase oxidation of the ethylene is carried out by molecular oxygen 
content gas and ethylene oxide is manufactured. 

[0017] In this invention, the gas stagnation section of the gas outlet section of a reactor has an expansion 
joint for the destructive prevention by the thermal stress of the manhole for paths installed in the coil 
outlet of the reactor with which it is used at the time of carrying out contact vapor phase oxidation to 
ethylene by molecular oxygen, and manufacturing ethylene oxide, for example, a multipipe heat 
exchange mold reactor, a relief valve, a rupture disk, a manometer, a thermometer, and the piping section 
etc. 200-300 degrees C of temperature of such the gas stagnation section are 210-280 degrees C 
preferably. 

[0018] As inert gas used by this invention, nitrogen, carbon dioxide gas, methane, an argon, etc. are 

mentioned, and it is nitrogen preferably. Preferably, the retention time defined as the stagnation section 

of said reaction generation gas by the following formula can supply the amount of supply of inert gas for 

1 to 10 hours for less than 12 hours, as it has been 3-8 hours still more preferably. 

[0019] 

[Equation 1] 

ffxm&*m (m i n) 

=ffi%$mm Cm 3 ) /miS^aSffi^T-ecO^Stt^Xiifuft (m 3 /m i n) 

[0020] As an inert packing material with which the preheating section and the inactive substance 
restoration section of a reactor of this invention are filled up, although all can be used regardless of a 
ball, a semi -sphere, a pellet, a ring, and amorphism, the alumina usually used as desirable support for 
silver catalysts, silica alumina, a zirconia, a magnesia, silicon carbide, etc. are desirable, and stainless 
steel, alpha-alumina, and a zirconia are [ that what is necessary is just an inactive refractoriness object ] 
especially desirable. The configuration of such inactive refractoriness support, a dimension, a hole, 
specific surface area, apparent porosity, etc. can be suitably chosen in consideration of the pressure loss 
at the time of filling up a coil, and a mechanical strength. 16 - 1/2 inch per /, mean diameters are 3 / 16 - 
1/2 inch, and a ball thru/or its ring-like object are usually preferably desirable. Moreover, what deposited 
at least one sort chosen as the above-mentioned inactive refractoriness support from sodium, a 
potassium, a rubidium, caesium, a lithium, calcium, strontium, barium, and a thallium can use it suitably, 
and sodium, a potassium, a rubidium, caesium, and a thallium are especially desirable. As for especially 
these, it is desirable to fill up the coil of the inactive substance restoration section. 
[0021] The process and reaction condition which can apply this invention approach can apply both a 
well-known process and a reaction condition in this field conventionally. For example, the process 
which carries out contact vapor phase oxidation of the ethylene by molecular oxygen, and manufactures 
ethylene oxide can apply this invention approach effectively [ in any case ], although there are an air- 
oxidation method for using air as a source of oxygen and an oxygen acid-ized method using pure 
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oxygen. The oxygen acid-ized method which can enlarge reacting weight per one catalyst bed passage, 
"and can make ethylene oxide concentration high especially can apply effectively. 
[0022] Although material gas mixture consists of reaction inhibitors, such as ethylene, oxygen, carbon 
dioxide gas, nitrogen, an argon, methane, ethane, and 2 chlorination ethane, etc. in the operating 
condition, and ethylene concentration is so advantageous that it is high, it is 15 to 35 capacity % 
especially below 40 capacity %. Especially carbon dioxide gas is four to 8 capacity % below 10 capacity 
%. Moreover, since methane has the operation which shifts range of explosion to an insurance side, and 
narrows range of explosion when methane or ethane is made to exist in gas, it is effective to exist by 
high concentration considerably as a reactant gas diluent. 

[0023] Reaction pressure is 1.08-3.04MPa preferably 0.59 to 4.02 MPa. 150-300 degrees C of reaction 
temperature are 180-280 degrees C preferably, space velocity - 1000-10000hr-l - it is 2000-8000hr-l 
preferably. 

[0024] Although all of a well-known silver catalyst can be conventionally used for the catalyst with 
which the reaction section is filled up Preferably below specific surface area of 20m 2 / g 0.01- 10m2 / g, 
What carried out deposit support of the metal silver of a minute amount is preferably good for the 
inactive refractoriness support of 30 - 70 capacity % more than apparent porosity 20 capacity %. 
Moreover, what added at least one sort chosen from at least a kind of alkali metal and the alkaline earth 
metal which are chosen from caesium, a potassium, and a rubidium as a reaction accelerator, a thallium, 
antimony, tin, etc. is desirable. The inactive refractoriness support which can use inactive refractoriness 
support, such as an alumina, a silica alumina, silicon carbide, a zirconia, and a magnesia, as a support 
ingredient, and uses especially alpha-alumina as a principal component is desirable. Although the 
configuration of support has a ball, a semi-sphere, a ring, a pellet, etc., a ball thru/or its ring are 
desirable. Moreover, the mean diameter has desirable 1/16-1/2 inch, and especially its 3 / 16-5/16 
inch are desirable. The amount of the silver supported is good at 1 - 20 % of the weight in a catalyst, and 
5 - 15% of the weight of its range is substantially economical especially. 

[0025] In order to explain this invention in more detail, a drawing explains. A drawing does not show 1 
of the embodiment at the time of carrying out contact vapor phase oxidation of the ethylene by molecular 
oxygen content gas, and the equipment used under existence of a silver catalyst, and does not restrain 
this invention. 

[0026] In drawing 1 , it consists of many coils. To the coil 3 of the vertical mold multipipe heat exchange 
mold reactor 2 which formed the preheating section 4 which filled up the inlet-port section of a coil with 
the inactive substance, and with which it was filled up, the reaction section 5 filled up with the silver 
catalyst between the inlet-port section of a coil, and the outlet section, or the inert- packing- material 
restoration section 6 which filled up the outlet section of a coil with the inert packing material, and 
ethylene, oxygen, The temperature containing reaction inhibitors, such as carbon dioxide gas, nitrogen 
and an argon, methane, ethane, and 2 chlorination ethane, etc. of 100-200 degrees C, It is introduced 
from a conduit 1. desirable -- 150- 190- degree C material gas — material gas supply — pass the 
preheating section 4, the reaction section 5, and the inert- packing- material restoration section 6 -- 
reaction generation gas - 200-300 degrees C is preferably sent to the condensator 1 1 for cooling of 210- 
280-degree C reaction generation gas through a conduit 7. 

[0027] This invention consists of many coils 3. And between the preheating section 4 and the inlet-port 
section of a coil which filled up the inlet-port section of a coil with the inactive substance and with 
which it was filled up, and the outlet section A silver catalyst In the reaction section 5 with which it was 
filled up, or the outlet section of a coil, an inert packing material The inert-packing-material restoration 
section 6 with which it was filled up The established silver catalyst of the vertical mold multipipe heat 
exchange mold reactor 2 At the place left without adjoining the reaction section 5 with which it was 
filled up reaction generation gas It is effective in the process which installed the condensator for cooling 
reaction generation gas in the place left without adjoining the inert- packing- material restoration section 6 
filled up with the process which installed the condensator 1 1 for cooling, or the silver catalyst of the 
vertical mold multipipe heat exchange mold reactor 2. A condensator 1 1 has a condensator with a heat 
exchanger, water, air, etc. for carrying out heat exchange of the material gas and reaction generation gas 
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which are supplied to the boiler for heat recovery, and a reactor etc. 

[0028] Supply of the inert gas of this invention can supply inert gas to the stagnation section of reaction 
generation gas, such as an expansion joint for the destructive prevention by the thermal stress of the 
manhole of the working-level month installed in the 200-300-degree C reaction generation gas stream 
band between the down-stream heat exchangers 11 from the coil outlet of the vertical mold multipipe 
heat exchange mold reactor 2, a relief valve, a rupture disk, a manometer, a thermometer, and the piping 
section, drawing 1 — setting -- the gas stagnation section 9 of an expansion joint 8 inert gas supply — 
inert gas is supplied from a conduit. 

[0029] The gas stagnation section which exists in the reaction generation gas stream band of 200-300 
degrees C of lower streams of rivers from the coil outlet of the reactor of this invention can be filled up 
with the inactive substance of a network, Paul ring, Raschig ring, and a saddle configuration. 
[0030] drawing 2 shows other embodiments of this invention, and the gas stagnation section 12 forms it 
in the manhole 14 of the lower part of a reactor 2 — having — inert gas supply — inert gas is supplied to 
the gas stagnation section from a conduit 13. In addition, in this drawing, the same sign as drawing 1 
expresses the same member. 
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OPERATION 



[Function] the lower part [ section / of the reactor at the time of carry out contact vapor phase oxidation 
of this invention by said ethylene and molecular oxygen which be carried out , and manufacture ethylene 
oxide / coil outlet ] — and while cancel generating of an abnormalities combustion reaction in the gas 
stagnation section which exist in exist in the reaction generation gas stream band of a before [ a heat 
exchanger ] , the stability of thermal efficiency aim at and the operation which can increase the 
effectiveness which control the isomerization to the acetaldehyde which be an impurity offer . 
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EXAMPLE 



[Example] Hereafter, an example explains this invention in more detail. However, this example is one 
mode of invention and does not regulate this invention. 

[0033] In example 1 drawing 1 Ethylene 20 capacity %, Through a conduit 1, space- velocity 5000hr-l 
appears in the coil 3 of the vertical mold multipipe heat exchange mold reactor 2 comparatively, and it 
introduces, the material gas of 2.36MPa(s) by which the preheating was carried out to the temperature 
containing molecular oxygen 8 capacity % and carbon-dioxide 6 capacity % of 180 degrees C — material 
gas supply — pass the preheating section 4 filled up with the inactive substance, the reaction section 5 
filled up with the silver catalyst, and the inactive substance restoration section 6 — the 242-degree C 
reaction generation gas containing generation ethylene oxide 2 capacity % -- reaction generation gas — it 
sent to the condensator 1 1 through the conduit 7. 

[0034] on the other hand -- the reaction generation gas of the coil outlet of the multipipe heat exchange 
mold reactor 2 — a conduit 7 and reaction generation gas — the gas stagnation section 9 
(phi650mmx660mm and 0.22m3) (temperature of 242 degrees C) of the expansion-joint section 8 for 
piping thermal stress prevention installed between conduits 10 — inert gas supply — nitrogen gas was 
supplied through the conduit 10. the reaction generation gas of the downstream of after 1000- hour 
operation and the expansion joint 8 for piping thermal stress prevention — as a result of a conduit's 7 
analyzing, they were the carbon monoxide 0.05 capacity ppm and the aldehyde 2 capacity ppm. 
Moreover, as a result of carrying out the release check of the gas stagnation section 7, there was no 
adhesion generation of carbide. A result is shown in Table 1. 

[0035] example of comparison 1 example 1 — setting — the gas stagnation section 9 of the expansion- 
joint section 8 for piping thermal stress prevention — inert gas supply — it carried out like the example 1 
except not supplying nitrogen gas through a conduit 10. After 13-hour operation, since the temperature 
of suddenly reaction generation gas rose to 316 degrees C, urgent shutdown was carried out. the reaction 
generation gas of the downstream of the expansion joint 8 for piping thermal stress prevention — as a 
result of a conduit's 7 analyzing, they were the carbon monoxide 5000 capacity ppm and the aldehyde 
1000 capacity ppm (as an acetaldehyde). Moreover, as a result of carrying out the release check of the 
gas stagnation section 9, adhesion generation of carbide was seen. A result is shown in Table 1. 
[0036] 
[Table 1] 
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[0037] In example 2 drawing 2 Ethylene 20 capacity %, Through a conduit 1, space- velocity 5000hr-l 
appears in the coil 3 of the vertical mold multipipe heat exchange mold reactor 2 comparatively, and it 
introduces, the material gas of 2.36MPa(s) by which the preheating was carried out to the temperature 
containing molecular oxygen 8 capacity % and carbon- dioxide 6 capacity % of 180 degrees C -- material 
gas supply pass the preheating section 4 filled up with the inactive substance, and the reaction section 
5 filled up with the silver catalyst — the 244-degree C reaction generation gas containing generation 
ethylene oxide 2 capacity % — reaction generation gas — it sent to the condensator (not shown) through 
the conduit 7. 

[0038] on the other hand — the coil outlet of the multipipe heat exchange mold reactor 2, and reaction 
generation gas - the gas stagnation section 12 (phi600mmx600mm and 0.17m3) of the manhole 14 
installed between conduits 7 — inert gas supply — carbon dioxide gas was supplied through the conduit 
13. the reaction generation gas of the downstream of after 1200- hour operation and a manhole 8 — as a 
result of a conduit's 7 analyzing, it was the aldehyde 2 capacity ppm below the carbon monoxide 0.05 
capacity ppm. Moreover, as a result of carrying out the release check of the gas stagnation section 12, 
there was no adhesion generation of carbide. A result is shown in Table 2. 

[0039] example of comparison 2 example 2 — setting — the gas stagnation section 12 of a manhole 14 — 
inert gas supply — it carried out like the example 2 except not supplying carbon dioxide gas through a 
conduit 13. After 20-hour operation, since the temperature of suddenly reaction generation gas rose to 
314 degrees C, urgent shutdown was carried out. the reaction generation gas of the downstream of the 
gas stagnation section 12 of a manhole 14 — as a result of a conduit's 7 analyzing, they were the carbon 
monoxide 6000 capacity ppm and the aldehyde 1300 capacity ppm (as an acetaldehyde). Moreover, as a 
result of carrying out the release check of the gas stagnation section 9, adhesion generation of carbide 
was seen. A result is shown in Table 2. 
[0040] 
[Table 2] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

I Drawing 11 It is the explanatory view having shown one embodiment of the ethylene oxide manufacture 
approach by ** and this invention. 

[ Drawing 2] It is the explanatory view having shown other embodiments of the ethylene oxide 

manufacture approach by ** and this invention. 

[Description of Notations] 

1: material gas supply — a conduit, 

2: Vertical mold multipipe heat exchange mold reactor, 

3: Coil, 

4: Preheating section, 
5: Reaction section, 

6: Inactive substance restoration section, 

7: reaction generation gas — a conduit, 

8: The expansion joint for piping thermal stress prevention, 

9 12: Gas stagnation section, 

10 and 13:inert gas supply --a conduit, 
1 1 : Condensator, 

14: Manhole. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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